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[Title of Invention] — An Evaluation Method using a TEG, A Method of manufacturing a 
Semiconductor Device Having the TEG, An Element Substrate and A Panel Having die TEG, 
A Program for Controlling Dosage and A computer - Readable Recording Medium recording 
the Program 
[Scope of Claims] 
[Claim 1] 

An evaluation method of a TFT characterized by 

a 3tcp of forming a TEG and the TFT over a same substrate, each having a gate 
electrode over a semiconductor film which is formed to have a low concentration impurity 
region overlapping the gate electrode, 

a step of measuring resistance of the low concentration impurity region of the TEG, 

and 

estimating an impurity concentration of the low concentration impurity region of the 
TFT by the resistance , 
[Claim 2] 

An evaluation method of a TFT characterized by 

a step of forming a TEG and the TFT over a same substrate, each having a gate electrode 
that is laminated with a first conductive film and a second conductive film over a 
semiconductor film which has a low concentration impurity region overlapping the gate 
electrode, 

a step of measuring resistance of the low concentration impurity region of the TEG, 

and 

estimating an impurity concentration of the low concentrati o n im p uri t y re g i o n of the 
TFT by the resistance 

wherein an edge of the first conductive film extends over an edge of the second 
conductive film, 

wherein a side edge portion of the semiconductor film i3 provided between the edge 
of the first conductive fi l m and th e edge of the second co nduct i v e film. 

[Claim 3] 

The evaluation method of the TFT according to Claim 2, characterized in that the 

first conductive fil m is f ormed from a TaN film and the second conductive film is formed 
from a W film. 
[Claim 4 ] 

An evaluation method of a TFT characterized by 

a step of forming a TEG and the TFT over a same substrate, each having a gate 
electrode with a taper over a semiconductor film which is formed to have a low concentration 
impurity region overlapping the taper of the gate electrode, 

a step of measurin g re sis tance of the low concentration impurity region of the TEG, 

and 

estimating an impurity concentration of the low concentration impurity region of the 
TFT in accordance with the taper by the resistance. 
[Claim 5] 

An evaluation method of a TFT characterized by 
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a step of forming a TEG and the TFT over a same substrate, each having a gate 

electrode that is laminated with a fust conductive film and a second conductive film each 
having a taper over a semiconductor film which has a low concentration impurity region 
overlapping the taper of the gate electrode, 

a step of measuring resistance of the low concentration impurity region of the TEG, 

and 

estimating an impurity concentration of the low concentration impurity region of the 
TFT in ac c ordance with the taper by the resistance, 

wherein an edge of the first conductive film extends over an edge of the second 
conductive film, 

wherein a side edge portion of the semiconductor film is provided between the edge 
of the first conductive film and the edge of the second conductive film. 
[Claim 6] 

The evaluation method of the TFT according to Claim 5, characterized in that the 

first conductive film having the taper is formed from a TaN film and the second conductive 
film having the taper is formed from a W film. 
[Claim 7] 

An evaluation method of a TFT characterized by 

a step of forming ajTEG and the TFT over a same substrate, each having a gate 

electrode that is laminated with a first conductive film and a second conductive film over a 
semiconductor film 



a step of measuring resistance of the low concentration impurit y of the jfirst TEG; 

a step of measuring resistance of the channel forming region of jthc (second TEG; 

a step of measuring resistance of the impurity region of Ithcj third TEG; 

estimating impurity c oncentrations of the low concentration impurity region, the 
channel forming region and the impurity region in the TFT by the resistance, 

wherein the TEG includes the fir3t TEG formed to be provided a side edge portion of 
the semiconductor film between an edge of the first conductive film and an — edge of the 
second conductive film, 

wherein the second TEG formed to be extended an edge of the second conductive 
film over a side edge portion of the semiconductor film, 

wherein the third TEG formed not to be extended an edge of the first conductive film 
o ver a 3idc edge portion of the semiconductor film, 



The evaluation method of the TFT according to Claim 7, characterized in that a 
plurality of the first to the third TEGs arc provided. 
[Claim 9] 

The evaluation method of the TFT according to Claim 7, characterized in that the 

first conductive film is formed from a TaN film and the second conductive film is formed 
from a W film. 
[Claim 10] 

The evaluation method of the TFT according to Claim 7, characterized in that edges 

of the first conductive film and the second conductive film have a taper. 
[Claim 11] 

The evaluation method of the TFT according to Claim 1, characterized in that in the 

TEG, a correlation of the resistance and an overlapping position of the first conductive film or 
the second conductive film and the semiconductor film is obtained. 
[Claim 12] 

The evaluation method of the TFT according to Claim 2, characterized in that in the 



[Claim 8 ] 
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TEG, a correlation of the resistance in the TEG and an overlapping position of the first 
conductive film or the second conductive film and the semiconductor film is obtained. 
[Claim 13] 

The evaluation method of the TFT according to Claim 4 , characterized in that in the 

TEG, a correlation of the resistance in the TEG and an overlapping position of die first 
conductive film or the 3ccond conductive film and the semiconductor film is obtained. 
[Claim 1 4 ] 

The evaluation method of the TFT according to Claim 5, characterized in that a 

correlation of the resistance in the TEG and an overlapping position of the fir3t conductive 
film or the second conductive film and the semiconductor film is obtained. 
[Claim 15] 

The evaluation method of the TFT according to Claim 7, characterized in that a 

correlation of the resistance in the TEG and an overlapping position of the fir3t conductive 
film or the second conductive film and the semiconductor film is obtained. 
[Claim 16] 

The evaluation method of the TFT according to Claim h characterized in that the 

TEG has a test clement for measuring resistance of 5 low concentration impurity region. 
[Claim 17] 

The evaluation method of the TFT according to Claim 2, characterized in that the 

TEG ha3 a test clement for measuring resistance of g low concentration impurity region. 
[Claim 18] 

The evaluation method of the TFT according to Claim 4 , characterized in that the 

TEG ha3 a test element for measuring resistance of 3 low concentration impurity region. 
[Claim 19] 

The evaluation method of the TFT according to Claim 5, characterized in that the 

TEG ha3 a test clement for measuring resistance of a| low concentration impurity region. 
[Claim 20] 

The evaluation method of the TFT according to Claim 7, characterized in that the 

TEG ha3 a test clement for measuring resistance of 5 low concentration impurity region. 
[Claim 2 lj 

ji? method of manufacturing a semiconductor device characterized by having B TFT 

manufactured by using Ithcj c valuation method a3 recited in Claim 1. 
[Claim 22] 

jAj method of manufacturing a semiconductor device characterized by having S TFT 
manufactured by using jtfacj evaluation method as recited in Claim 2. 
[Claim 23] 

§ method of manu facturing a semiconductor device characterized by having 5 TFT 
manufactured by using thcjcvaluation method as recited in Claim 4. 
[Claim 2 4 ] 

§ method of manufacturing a semiconductor device characterized by having S TFT 
manufactured by using jthq evaluation method as recited in Claim 5. 
[Claim 25] 

R method of manufacturing a semiconductor device characterized by having B TFT 
manufactured by using jthcj evaluation method as recited in Claim 7. 
[Claim 26] 

A method of manufacturing a semiconductor device including a TFT including a 
semiconductor film having an impurity region formed over an insulating 3ubstratc, and a gate 
electrode formed over the semiconductor film jjy using a mask, characterized by 

forming a TEG having impurity region s in a plurality of regions on the insulating 
substrate. 
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Calculatin g misalignment of a mask of the TEG before and/or after an activation step 
of the TFT, and 

j galculatm fi shrinkage or expansion of the substrate by the palcu^ of 
the mask. 
[Claim 27] 

A method of manufacturing a semiconductor device including a TFT including a 
semiconductor film having a low concentration impurity region and a high concentration 
impurity region formed over an insulating substrate, and a gate electrode formed over the 
semiconductor film by using a mask so as to overlap the low concentration impurity region, 
characterized by 

forming a TEG having a low concentration impurity region and a high concentration 
impurity re gion in a plurality of regions on the insulating substrate, 

jcalculatingl misalignment of a mask of the TEG before and/or after an activation step 
of the TFT, a nd 

j ealculatin g shrinkage or expansion of the substrate by the ( calculated ' misalignment of 
the mask. 

An article characterized in 

that a TEG and a TFT over a same substrate, having a gate electrode over a 
semiconductor film which is formed so as to have a low concentration impurity region 
overlapping the gate electrode. 
[Claim 29] 

An article characterized in 

that a TEG and a TFT over a s ame substrate, having a gate electrode laminated with 
a first conductive film and a second conductive film over a semiconductor film which has a 
low concentration impurity region overlapping the gate electrode, 

wherein an edge of the first conductive film extends over an edge of the second conductive 

wherein a side edge portion of the semiconductor film is provided between the edge of the 
first conductive film and the edge of the second conductive film. 
[Claim 30] 

The article according to Claim 29, characterized in that the first conductive film is 

formed from a TaN film and the second conductive film i3 formed from a W film. 
[Claim 31] 

The article according to Claim 28 characterized by including a gate electrode having 
a taper ov e r a semiconductor film which ha s a low concentration impurity region o verlapping 
the gate electrode. 
[Clahn 32] 

The article according to Claim 29 characterized by including a gate electrode having 
a taper over a semiconductor film which has a low concentration impurity region overlapping 
the gate electrode. 
[Claim 33] 

A program for controlling a dosage for operating a computer that controls a quantity of 
impurities to be added of a TFT provided over a same substrate as a TEG 

as operation means for obtaining a resistance distribution of the TEG, 
a3 mcan3 for memorizing a manufacturing condition of a TFT or a design condition 
of a device, 

as means for judging an quantity of impurities to be added based on the mcan3 for 
memorizing, and 

as means for setting a doping apparatus of quantity of impurities that is obtained from the 



4 



means for memorizing. 
[Claim 3 4 ] 

A program for controlling a dosage for operating a computer that controls a quantity of 
impurities to be added of a TFT that ha3 a gate electrode formed by using a mask and that is 
provided over a same substrate a3 a TEG 

a3 operation means for obtaining a resistance distribution of the TEG by making operation 

ef a misalignment of the mask, 

as means for memorizing a manufacturing condition of a TFT or a design condition of a 

device, 

as means for judging an quantity of impurities to be added based on the means for 
memorizing, and 

as means for setting a doping apparatus of quantity of impuritie s that is obtained from the 
means for memorizing. 
[Claim 35] 

A computer - readable recording medium that records a program for controlling 
dosage for operating a computer that controls a quantity of impurities to be added of a TFT 
provided over a same substrate as a TEG 

a3 operation means for obtaining a resistance distribution of the TEG, 

as means for memorizing a manufacturing condition of a TFT or a design condition 
of a device, 

a3 means for judging an quantity of impurities to be added based on the means for 
memorizing, and 

as means for setting a doping apparatus of quantity of impurities that is obtained from the 
means for m e m o rizing . 
[Claim 36] 

A computer - readable recording medium that records a program for controlling 
dosage for operating a computer that controls a quantity of impurities to be added of a TFT 
that has a gate electrode formed by using a mask and that is provided over a same substrate as 
a TEG 

as operation means for obtaining a resistance distribution of the TEG by making operation 

of a misalignment of the ma3k, 

as means for memorizing a manufacturing condition of a TFT or a design condition of a 

device, 

as means for judging an quantity of impurities to be added based on the means for 
memorizing, and 

a3 means for setting a doping apparatus of quantity of impurities that is obtained from the 
means for memorizing. 

[Detailed description of the Invention] 

BACKGROUND OF THE INVENTION 
1 . Technical Field of the Invention 
[0001] 

[Technical Field of the Invention] The present invention relates to an evaluation 

method of a thin film transistor or a method of manufacturing the same, or a method of 
manufacturing a semiconductor device having the thin film transistor. Further, the present 
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invention relates to a program or a recording medium to control a quantity of impurities to be 
added based on the evaluation method. 
2. Description of the Related Art 

[0002] [Prior Art] A characteristic deterioration phenomenon due to hot carriers is 

given as a physical phenomenon about life expectancy in a semiconductor element typified 
by a thin film transistor (hereinafter, referred to as a TFT). A hot carrier is caused by a hole 
and an electron in a nonequilibrium state that exceeds a temperature of a lattice system, and 
particularly, the electron is called a hot electron. As a size of a device becomes smaller, a 
local electric field becomes larger. A malfunction or a decrease of an operation function of a 
semiconductor device, or reduction of drain current to drain voltage is caused by the thus 
generated hot carriers, which makes a device property or performance of a semiconductor 
device deteriorate. 

[0003] Herein, a phenomenon of deterioration by a hot electron is described. When 

a semiconductor element is operated, a high electric field region is formed in a drain region, 
specifically, in the vicinity of a junction region of a channel forming region and the drain 
region. The electron that has flowed into this high electric field region becomes a hot 
electron having a extremely high energy. At this time, a portion of the hot electrons are 
injected into a gate oxide film, or generate an interface level on Si - Si02 interface, thereby 
changing an element characteristic. In addition, there is not only a hot electron of the channel 
electron but also a substrate hot electron. 

[0004] — Further, there is injection of a carrier which is generated by 

collision ionization or avalanche multiplication into an oxide film as a hot carrier (Drain 
Avalanche Hot Carrier: DAHC) and a hot electron injection generated by secondary collision 
ionization (Secondarily Generated Hot Electron: SGHE). Note that details thereof are 
described in submicron device II p. 121 to 142 (written by Mitsumasa Koyanagi, Maruzen 
Co., Ltd.). 

[0005] As a method for preventing a deterioration due to such a hot carrier, it is 

known a Lightly Doped Drain (LDD) structure TFT which is provided a region added an 
element of impurity at low concentration (a first low concentration impurity region) between 
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a channel forming region and a source region or drain region. 

100061 Further, as a method for preventing performance reduction due to parasitic 

resistance of an LDD region, it is known a Gate-Overlapped LDD (GOLD) structure TFT 
which is arranged an gate-overlapped region overlapping LDD region with a gate electrode 
across a gate insulating film (a second low concentration impurity region). It is known that 
high electric field of a drain vicinity is relieved to be prevented hot carrier injection by using 
these structure like this, which is effective for preventing a deterioration phenomenon. 
[0006 400071 The reliability of this GOLD structure TFT greatly depends on an impurity 
concentration in a gate-overlapped region. When an impurity concentration of an gate- 
overlapped region is high, a strong electric field generates on an interface of a channel 
forming region and the gate-overlapped region, a generation quantity of hot carriers becomes 
large, and characteristics deterioration of a TFT such as on-state current reduction is serious. 
[000^ 0008] On the other hand, in case that an impurity concentration of a gate-overlapped 
region is reduced to some extent, as an electric field intensity of an interface between a 
channel forming region and a gate-overlapped region decreases, an electric field intensity of 
an interface between a drain region and the gate-overlapped region increases. However, it is 
desirable that a maximum of an electric field becomes small and characteristics deterioration 
of a TFT becomes small. 

[0008 ^00091 However, when the impurity concentration of the gate-overlapped region is 
further lowered, a strong electric field generates on the interface between the drain region and 
the gate-overlapped region. Thus, even when the impurity concentration of the gate- 
overlapped region is low, characteristics deterioration of a TFT increases. Therefore, it is 
important to grasp an impurity concentration of a gate-overlapped region more precisely to 
improve reliability of a semiconductor element. 

[00090010] And so, a method for estimating an impurity introduction in 

consideration of a dosage dependence and an impurity concentration distribution of a thermal 
diffusion area by a simulation has been used in an LSI field. This is a method for simulating 
by a step including a calculation of an impurity concentration distribution of an impurity 
diffused region based on a total amount of introduced impurities, in the case where impurities 
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are introduced into a semiconductor substrate, and the impurities are diffused by a heat 

treatment to obtain the impurity diffused region. (Refer to Patent Document l)r 
[Patent Document 1 ^ Japanese Patent Laid-Open No. Hei 8-+39944-1 39044/) 

[Problems to be solved bv the Invcntion"| 00111 Specifically, a method for forming only a 
lower conductive film over a semiconductor film and then measuring resistance of a 
measurement element that has been formed by adding impurities thereinto, in order to grasp 
an impurity concentration of a gate-overlapped region (Lov region) that is overlapped with 
only the lower conductive film of a gate electrode has been employed in a field of a thin film 
transistor. In this case, only an element for measuring resistance of a gate-overlapped region 
is formed over another substrate, or the number of masks is increased to form an element for 
measuring resistance in a portion of substrate. 

[QQ44 : f 00121 However, it is difficult to precisely measure resistance of a Lov region in this 
method, since a gate electrode of a gate-overlapped region formed in a self-alignment process 
is subjected to taper-etching and anisotropic etching, as well as increasing the number of the 
steps. This is because a TFT and a measurement element cannot be formed over the same 
substrate and in the same process. 

f Q&ffiOO 1 3 1 Thus . it is an object of the present invention to provide a method for 
manufacturing an element for measuring Lov resistance, an evaluation method using the 
element for measuring Lov resistance, an element substrate and a panel having the element 
for measuring Lov resistance. 

SUMMARY OF THE INVENTION 

[Means to solve the problcms] 0014] In view of above described object, the present invention 
is characterized by forming a TEG (a group of elements for evaluation; Test Element Group) 
having a test element (an evaluation element for measuring an impurity concentration of a 
gate-overlapped region is referred to as a Lov resistance monitor, in particular). 

[00151 Particularly, it is characterized in that alignment of a mask (mask alignment) 

to be used in manufacturing a gate electrode of a Lov resistance monitor is misaligned 

daringly to manufacture it, and impurity concentrations of respective regions are grasped 

precisely by obtaining a sheet resistance distribution in accordance with a source/drain region 

(a high concentration impurity region), a gate-overlapped region and a channel forming 

region. 
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[004400161 In addition, the present invention is characterized in that 

misalignment of a mask is evaluated by measuring an electric characteristic of a Lov 

resistance monitor without an observation with a SEM or the like. Note that misalignment of 

a mask of a single gate structure can be also evaluated besides a GOLD structure, for 

example. 
[0015] 



BRIEF DESCRIPTION OF THE DRAWINGS 
[00171 FIG. 1 shows .aJGSG_o£ih^4^^ 

[0018] FIG. 2 shows ajmanufe^ 

[0019] F JCLJ-show s a computer 

[0020] FIG. 4_shows an-e^ejrimgiLtal result of the presmtinventiQjL 

[002 1 1 FI GJLjsk^^ 

[0022] FIG . 6 shows an expe rim-ejQlaLies ult of the pre^ejiLinveniioiL 

[0023] FIG. 7 shows _anj^_ei^^^ 

[0024] FI G. 8 shows aJH&Loiltke.j^ 

IM2-51 FIG. 9 shows anjs^aluati^ 

the pm^mLinyentmiL 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0026] Specifically, as shown in FIG. 1, evaluation elements (A) to (D) are 

manufactured as a Lov resistance monitor, in which mask alignment is misaligned with a sub 
jam interval, and resistance measurement is performed on them. Each gate electrode of the 
test elements has a laminated structure of a lower conductive film (a first conductive film) 
101 and an upper conductive film (a second conductive film) 102, and has a structure in 
which an edge of the lower conductive film extends out of an edge of the upper conductive 
film. 

fQ<H-&f00271 The test element (A) constitutes a Lov resistance monitor to measure sheet 
resistance of a source/drain region. It is provided so that edges of a lower conductive film 



101 and an upper conductive film 102 do not extend out of a side edge portion of a 
semiconductor film 103 (one of edges which is parallel with the direction that carriers flow in 
FIG. 1), seen in a top face or a magnified view of a cross-sectional view taken along A-A \ 
[OP-F ^OPIS] The test element (B) constitutes a Lov resistance monitor to measure sheet 
resistance of a gate-overlapped region. It is provided so that an edge of a lower conductive 
film 101 is aligned with a side edge portion of a semiconductor film 103, seen in a top face or 
a magnified view of a cross-sectional view taken along B-B 

fOQ^-8 ^00291 A test element (C) also constitutes a Lov resistance monitor to measure sheet 
resistance of a gate-overlapped region. It is provided so that a side edge portion of a 
semiconductor film 103 exists between an edge of a lower conductive film 101 and an edge 
of an upper conductive layer 102, seen in a top face or a magnified view of a cross-sectional 
view taken along C-C 

[004-9^ 00301 The test element (D) constitutes a Lov resistance monitor to measure sheet 
resistance of a channel forming region. It is provided so that an edge of upper conductive 
film 102 is aligned with a side edge portion of a semiconductor film, or the edge of the upper 
conductive film 102 and an edge of a lower conductive film 101 extend out of the side edge 
portion of the semiconductor film 103, seen in a top face or magnified view of a cross- 
sectional view taken along D-D'. 

10030^00311 Next, a measurement of sheet resistance is described. For example, when the 
test element (A) is used and sheet resistance in a source/drain region is measured, it is 
understood that the sheet resistance is proportional to 1/ (-X-a), since it is proportional to the 
length L and inversely proportional to the width W. Here, the X shows a condition that a 
mask alignment is daringly misaligned (an alignment condition), and the a shows 
misalignment of a mask alignment (misalignment), how much masks are misaligned to form 
respective evaluation elements. 

[002- H0032] The misalignment a can be obtained by using these characteristics, and sheet 
resistance of a gate-overlapped region and the like can be calculated by using the calculated 
a. In addition, misalignment of a mask can be evaluated by measuring electric characteristics 
without observing with an optical microscope, a SEM or the like, according to the present 
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invention. 

rQQ224 00331 FIG. 8 (A) shows a substrate 800 over which a panel portion 801 in which a 
TFT element is provided (a region that is used as a panel over a substrate and that includes a 
pixel portion and a driver circuit portion) and a Lov resistance monitor 802 are formed. The 
present invention is characterized in that a TEG such as a Lov resistance monitor and a TFT 
can be formed over the same substrate like this. In other words, evaluation of a low 
concentration impurity region formed in a gate-overlapped region can be grasped precisely, 
since taper etching or anisotropic etching can be performed simultaneously on a gate 
electrode of TFT and a gate electrode of a TEG such as a Lov resistance monitor. 
[003^0034] In addition, FIG. 8 (B) shows a magnified view of a Lov resistance monitor. 
The Lov resistance monitor 802 has a TEG having a Lov resistance monitor formed a pad 
which includes semiconductor film 804 and a gate electrode 805 and which is connected with 
a gate electrode, source electrode, and drain electrode. And an alignment condition of a test 
element of the Lov resistance monitor is set, so the alignment condition is set as X = a, b, c, d 
in FIG. 8 (B). 

[0034^00351 A resistance distribution of a gate-overlapped region corresponding to a tapered 

shape of a gate electrode can be obtained by measuring sheet resistance of a Lov resistance 

monitor formed like this, which cannot be obtained in a conventional manner. 

In other words, according to the present invention, it is possible to precisely grasp impurity 

concentrations of a gate-overlapped region, a source/drain region and a channel forming 

region. 

[O025flfl2fi] In addition, the present invention can compile the obtained 

resistance distribution into a database, and select the most suitable quantity of impurities to 
be added, in various design conditions of a circuit or the like. And the present invention can 
provide a program to be selected from a database, or a recording medium which can be read 
by a computer, and can obtain a desired quantity of impurities to be added (a dosage) in a 
short time, without depending on an experience of a practitioner. And a method for 
manufacturing of a semiconductor device which output the obtained dosage to a doping 
apparatus and design a device having desired characteristics efficiently (design control 
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system) can be provided. 
[0026] 

f00371 In addition, according to the invention, misalignment of a maksmask can be 

evaluated precisely without observing with a SEM, by calculating misalignment a from 
measurement electric characteristics of a TEG such as a Lov resistance monitor. In this case, 
the TEG such as a Lov resistance monitor may be a so-called LDD structure having a Lightly 
Doped Drain (LDD) region in which a region added with impurities at a lower concentration 
than a source drain region (a low concentration impurity region), may be a so-called GOLD 
structure in which an LDD region overlaps a gate electrode, or may be a so-called single 
drain structure without a low concentration impurity region. 

[002^00381 And the present invention can provide an element substrate having a TEG such 
as a Lov resistance monitor like this, a panel and a method for manufacturing them. A panel 
is a panel of a display device that is mounted on a display portion of a semiconductor device 
such as a display device having a liquid crystal device (a liquid crystal display device), or a 
display device having a light-emitting element (a light-emitting device), and the panel has a 
pixel portion or a driver circuit portion. Of course, in a step of completing as a panel, there is 
a case where a TEG such as a Lov resistance monitor is cut and removed. 

[0028} 

[Embodiment mode for carrying out the Invcntion1 00391 Hereinafter, embodiment modes of 
the present invention will be described with reference to the drawings. Note that an impurity 
to be doped into a gate-overlapped region in evaluating a Lov resistance monitor to be 
described in Embodiment Mode hereinafter may be either an acceptor or a donor. 

(Embodiment Mode 1) 

100401 This Embodiment Mode concretely describes a method of manufacturing 

evaluation elements (A) to (D) of a Lov resistance monitor, and a way of obtaining sheet 
resistance in a source / drain region, a gate-overlapped region, and a channel forming region. 
[00^0041] FIG. 2 shows a GOLD structure TFT (hereinafter, referred to as a TFT) 
provided for a panel portion, and manufacturing steps of the test elements (A) to (D) shown 
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in FIG. 1 and cross-sectional views seen from a-a', b-b', c-c', d-d'. First, as shown in FIG. 2 
(A), a base film 201 is formed to prevent penetration of impurities from a substrate, over the 
substrate having an insulating surface (an insulating substrate) 200. 

100421 And impurities are added into a crystallized semiconductor film 202 over 

the base film in order to control a threshold value (channel dope), a gate insulating film 204 is 
formed, a TaN film 205a as a lower portion conductive film of a gate eiectrode and a W film 
205b as an upper portion conductive film thereof are formed. Then, a first resist 206 is 
formed over the W film, and taper etching is performed on the W film 205a and the TaN film 
205b. 

[OG^QMSLAfter that, the W film is etched by anisotropic etching to form the gate electrode 
without removing the resist 206 as shown in FIG. 2 (B). 

[00^4 0044] Then, as shown in FIG. 2 (C), a phosphorus (P) ion is injected so as to form a 
source / drain region 209 and a gate-overlapped region 208. Note that in this Lov resistance 
monitor, the source/drain region and the gate-overlapped region are doped simultaneously. 
[OO^OMSLAnd, as shown in FIG. 2 (D), a passivation film 210 and an interlayer insulating 
film 215 are formed. 

[0034 ^00461 As described above, a resistance measurement is performed on a Lov resistance 
monitor that is a TEG formed on the same time and substrate as a TFT. 

10035^00471 Next, a resistance measurement is described. Note that alignment conditions 
are misaligned with an interval of 0.5 p-mym like every 0, ± 0.5, ± 1 .0, ± 1.5, ± 2.0, when the 
right side of the baseline shown in FIG. 1 is regarded as a plus and the left side of the baseline 
is regarded as a minus, in respective Lov resistance monitors to be measured in this 
embodiment mode. 

10036^00481 First, when each resistance of the channel forming region and the gate- 
overlapped region are ignored in the test element (A), 
R,=R SD -L/ (-X,-a)...(l) 
R 2 = Rsd-L/ (-X 2 - a)... (2) 

are obtained. Note that X\ and X 2 are each an alignment condition in which an mask 
alignment is misaligned daringly, R\ and R 2 are each resistance value measured by the Xj and 
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X 2 , Rsd is a sheet resistance of a source/drain region, L is a width of a lower portion 
conductive film, a is misalignment of a mask. It should be noted that the L is much larger 
than that of the gate-overlapped region. 
[00^M42L=According to the above equations (1), (2) 
ct=( -R, • X,+R 2 • X 2 ) / (Ri-R 2 ) ...(3) 

[0050] Because of the equality of the equation (3), the misalignment a can be 

calculated by substituting a measured value R and an alignment condition X in this equation. 
In other words, the equation (4) is obtained. 
Rsd=R(-X-cc)/L...(4) 

[OO^SJflMlLNote that in the test element (A), the misalignment a of a mask is a P 0.3. 
[0039}|lttI2LJ n addition, when resistance in the channel forming regions are ignored in the 
test elements (B) and (C), the next equation is obtained. 
R = Rlov • U {L Lov - (X+ct)} . . .(5) 

[0053] Note that R Lov indicates sheet resistance of the gate-overlapped region, and 

Llov indicates a length of the gate-overlapped region. 
r004ffl00541 From the equation (5), 
R Lov = R (L Lov -X-a) /L . . .(6) 
is obtained. 

[OQ44^ 0055L Further, in the test element (D), the next equation is obtained. 
R = Rc h .L/W...(7) 

[0056] Note that Rch indicates sheet resistance of the channel forming region. 

[0042}fl052LFrom the equation (7), 
Rch = R • W/L...(8) 
is derived. 

[004^ 00581 Sheet resistance of the respective regions can be obtained from the equations 
(4), (6) and (8) as described above. 

[0044 ^00591 And FIGS. 4 and 5 each show sheet resistance of a source/drain region by using 
ones (measurement element 1, 2) in which a channel dope quantity is 1.8 x 10 13 ions/cm 2 , and 
ones (measurement element 3, 4) in which a channel dope quantity is 1.5 x 10 13 ions/cm 2 , and 
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each of which has a structure shown by the test element (A). Note that FIG. 4 is a case 
where correction of misalignment of a mask is not considered, and FIG. 5 is a graph in which 
correction of misalignment of a mask calculated from the equation (4) is considered. 
10045 ^00601 Before the correction shown in FIG. 4, resistance R does not have a 
proportionality relation with -1/X, but resistance R has a proportionality relation with - 1/ (- 
X-a) by correcting misalignment of a mask as shown in FIG. 5. Thus, it can be confirmed 
that the calculated a is right. As apparent from FIG. 5 or R = (L/R S d) * (l/-X-a) which is 
changed from the equation (4), a correlation that the resistance R has a proportionality 
relation with (1/- X-a) can be obtained, according to the present invention. 
[0046^0061] In addition, by the misalignment a of a mask and the equations (4), (6) and (8), 
resistance distribution in a channel-length direction of the channel forming region 
corresponding to a tapered shape of the gate electrode, the gate-overlapped region and the 
source / drain region can be obtained precisely as shown in FIG. 6. Further, a graph in which 
the resistance of FIG. 6 is converted into sheet resistance is shown in FIG. 7. 
[0047^00621 Resistance of a gate-overlapped region has been calculated only as an average 
value by a conventional method, since it does not correspond to a tapered shape of a gate 
electrode. However, a resistance distribution corresponding to a tapered shape of a gate 
electrode can be obtained according to the present invention. As apparent from FIG. 7, the 
present invention shows sheet resistance corresponding to a taper of a gate-overlapped region 
precisely, and as compared with a conventional method using this as an average value, correct 
electric characteristics can be obtained. 

10048 0063 1 In addition, since, in particular, a reliability of a GOLD structure 

depends greatly on an impurity concentration of a gate-overlapped region, it is a measure of a 

life time of a TFT to use an obtained sheet resistance value of the gate-overlapped region, 

without performing a long term reliability test. 
f0049} 

(Embodiment Mode 2) 

100641 According to the present invention, it is possible that real misalignment is 
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measured by an electric characteristics measurement using characteristics of the 
misalignment ctof a mask of the test element. The real misalignment indicates misalignment 
from designed location due to shrinkage of a substrate or the like. This misalignment can be 
evaluated precisely by calculating from an electric characteristics measurement by using 
misalignment a. At this time, a TEG or a TFT may be, for example, a simple single drain 
structure (in which a low concentration impurity region is not provided), besides a GOLD 
structure. In other words, the real misalignment can be evaluated with a test element which is 
laminated with a semiconductor film and a conductive film forming a gate electrode, and 
which is misaligned with a from a baseline. 

10050 ^00651 In this embodiment mode, a method for measuring real misalignment by an 
electric characteristics measurement is described. 

10054- ^00661 Shrinkage or expansion of substrate due to a heating step is grasped by 

arranging plural evaluation elements over a substrate, preferably in four angles of a substrate. 

In other words, evaluation elements as shown in FIG. 8B are arranged in four angles of a 

substrate, and misalignment a of a mask of each evaluation element is calculated after a heat 

treatment for activation or the like. And then, shrinkage or expansion of the substrate can be 

evaluated from the difference between them, also real misalignment can be evaluated. Note 

that a TEG that rotates a direction of the TEG shown in FIG. 8 (B) at 90 degrees can be 

formed in each line to calculate misalignment of an X-axis and a Y-axis direction at this time. 

1005^00671 For example, shrinkage or expansion of a substrate can be evaluated from the 

difference between misalignment al and cc2 and from that between misalignment a3 and a4 

of the test elements which are formed in the four angles of the substrate as shown in FIG. 9. 

Note that the obtained shrinkage or expansion of a substrate may be 1 5 to 20 ppm or less. 

[005^fiflM] Like this, misalignment of a maks can be evaluated precisely by 

obtaining alignment a by a measurement of electric characteristics of a TEG, without 

observing with a SEM or the like. 
£0054} 

(Embodiment Mode 3) 
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[00691 This embodiment mode describes a computer system which compiles 

conditions such as a sheet resistance value of a gate-overlapped region and that of length 

dependence of the channel-length direction (a gate overlap length condition), a activation 

condition dependence, a length dependence of a channel-length direction of an active layer (a 

channel-length condition), a TFT structure, and a condition of reliability in a database and 

controls a quantity of impurities to be added (a dosage) with reference to FIG. 3. 
[0055] 

[0070] FIG. 3 (A) shows a constitution of a computer system and it has a terminal 

301, a doping apparatus 302, a computer 311 and measuring means 32 1. 
[00564 00711 The terminal 301 includes a unit to input a manufacturing condition of a 
semiconductor element or a design condition of a device (one having a predetermined 
function by gathering plural semiconductor elements, e.g. a shift register, a signal line driver 
circuit or the like) and the like. Note that a personal digital assistant (PDA), a computer or 
the like may be used for the terminal 301. And the terminal 301 and the doping apparatus 
302 are provided in a place for manufacturing a device (e.g. a clean room). 
[005^ 00721 Various computers such as a personal computer, a workstation, a mainframe 
computer are included in the computer 311. The computer includes a hardware unit, which is 
provided with a general computer, such as a central processing unit (CPU), a main memory 
unit (main memory: RAM), a coprocessor, an image accelerator, a cache memory, an input- 
output control unit (I/O) and the like. In addition, an external memory storage device such as 
a hard disc device and the like, a communication means such as Internet and the like can be 
provided. 

[0Q5&1 00731 In addition, a measuring means 321 has a function for measuring resistance of a 
TEG. 

[0059^ 0074] And the computer 311 includes a computing unit 312 for calculating 
misalignment of a mask from a resistance value measured by the measuring means 321 and 
obtaining resistance distribution, a memory unit 3 1 3 by which a condition of a semiconductor 
element or a device that is inputted from the terminal, and reliability information such as an 
optimum resistance value of a gate-overlapped region is inputted, and the condition is 
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compiled into a database and memorized, a judging unit 314 for judging and selecting an 
optimum quantity of impurities to be added from the database, and a setting unit 315 for 
setting the selected quantity of the impurities to be added in the doping apparatus. Note that 
the computer 311 may have an output unit that can output a predetermined quantity to be 
added by printing or displaying. In addition, preferably a unique condition of each doping 
apparatus is memorized in the memory unit 313, and the most suitable quantity to be added 
may be selected by the judging unit 314. 

[9060^0075] And when an optimum quantity to be added is selected from the database (the 
path shown in the solid line), the judging unit 314 is allowed to judge and select an optimum 
quantity to be added, based on a correlation obtained by the computing unit 312 or a 
condition memorized by the memory unit 313, and the doping apparatus 302 is allowed to set 
the quantity to be added by the setting unit 315. 

fOQ6j ^0076] Alternatively, when a quantity to be added is set by using a measured resistance 
value (the path shown by the dotted lines), the computing unit 312 is allowed to calculate 
misalignment of a mask and obtain a correlation to confirm a precise resistance distribution 
based on resistance obtained from the measuring means 321, and the doping apparatus 302 
may be allowed to set the quantity to be added based on the correlation obtained by the 
setting unit 315. 

[0062}0fll21=The computer 3 1 1 like this may be provided in a place for manufacturing a 
device or in another place. When it is provided in another place, each condition of the 
terminal 301 may be inputted into the judging unit 314 via a network. Also, the measuring 
means 321 may be provided in a place for manufacturing a device or in another place. When 
it is provided in another place, each result by the measuring unit may be inputted into the 
computing unit 312 via a network. In addition, the measuring means 321 and the computer 
311 may be provided in the same place. 

[0063 400781 Next, by using a flow chart shown in FIG. 3 (B), a system flow about the path 
shown in the solid line is described. First, resistance of the test elements (A) to (D) formed 
under each condition are measured, the computer is allowed to calculate misalignment a 
based on the resistance to obtain a correlation of the resistance and (-X-ot). The database in 
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which these forming condition (typically, a condition for activation, a channel-length 
condition, a gate overlap condition, a reliability condition and other conditions, or a TFT 
structure), a resistance value, misalignment a, etc, are stored, is accessed, and an optimum 
impurity concentration of a gate-overlapped region is judged and selected according to a 
required way of using a device. 

[0064 ^00791 After that, the result of the selected quantity to be added is displayed, and the 
quantity to be added may be set in the doping apparatus or printed and outputted. Moreover, 
the obtained data of the quantity to be added or the like may be stored and memorized in the 
database. 

[0065^0080] Such a computer system may be manufactured by using software such as a 
program or hardware. And the computer system may be provided for the doping apparatus, 
and may be performed through network communication. 

[0066 ^00811 By the above described computer system to control a quantity to be added, a 
quantity of impurities to be added can be determined efficiently. And further, by the 
computer system of the present invention, a constant result can be obtained in a short time 
regardless of an experience of a practitioner. 

[006^00821 Further, if a correlation of an impurity concentration, reliability and an initial 
characteristic of a gate-overlapped region is compiled into a database, it can be made a 
standard of judgment for estimating a life time by evaluating TEG. For example, in a mass 
production factory, it is difficult to conduct a reliability evaluation (deterioration test), which 
takes a lot of time, but deterioration can be evaluated by using a resistance measurement 
result as a standard of judgment. 

[0068} 

[Effect of the In vcntionl 00831 According to the present invention, a TEG having a test 
element on a portion of a TFT substrate can be manufactured, etching such as tapered etching 
is performed on a TFT element and the test element simultaneously, and thus, a resistance of 
a Lov region, that is, an impurity concentration of the Lov region can be more precisely 
grasped than a test element formed another substrate. 

10069300841 In addition, an optimum quantity of impurities to be added can be obtained in a 
short time without relying on an experience of a practitioner by compiling an impurity 
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concentration or a forming condition and a correlation of reliability and them by a 
semiconductor element obtained by the present invention into a database. Further, 
deterioration can be evaluated based on by using a resistance measurement result as a 
standard of judgment. 
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WHAT TS CLAIMED IS: 

1 . A n eval uati on method of a TFT characterized bv 

a step of formi ng a T EG and the T F T over a same substrate, each having a gate 
electrode over a se miconductor film which is for med to have a low concentration impurity 
region overlapping the gate elec trode. 

a step of measuring resistance of the low concentration impurity region of the TEG. 

and 

estimating an impurity concentration of the low concentration impurity region of the 
TFT bv the resistance. 

2. An eval uation method of a TFT characterized bv 

a step of forming a TEG and the TFT over a same substrate, each having a gate 
electrode that is laminated with a first conductiv e film and a s ec ond conductive film over a 
semiconductor film which has a low concentration impurit y region o verlapping the gate 
electrode, 

a step of measuring resistance of the low co ncentration im purity region of the TEG. 

and 

estimating an impurity concentration of the low co ncentration im purity re g ion of the 

TFT by the resistance 

w h^n film extends over a n edge of the second 

conductive film- 
wherein a side edge portion of the semico nductor film is provided between the edge 

of the fi rst conductive film and the edg e of the seco nd conductive film. 

3. T he evaluation meth od of the TFT accor ding to Claim 2. characterized in that the 
first conductive film is formed from a TaN film and the second conductive film is formed 
from a W film. 

4. A n evaluation method of a TFT characterized by 
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a step of forming a TEG and the TFT over a same substrate, each having a gate 
electrode with a ta per over a semiconductor film w hich is formed to have a low concentration 
impurity region overlapping the taper of the gate electrode. 

a step of measuring resistance of the low concentration impurity region of the TEG. 

and 

estimating an impur i ty co ncentratio n of the low concentratio n impurity region of the 
TFT in accordance with the taper bv the resistance. 

5. An evaluation method of a TF T character ized bv 

a step of forming a TEG and the TFT over a same su b st rate, ea ch having a gate 
electrode that is lam inated with a first conductive film and a second conductive film each 
having a taper over a semic onductor film which has a low concentration impurity region 
overlapping the taper of the g ate electrode. 

a step of measuring re sistance of the low con centration impurity region of the TEG. 

and 

estimating an impurity concentra tion of the low concentration impurity region of the 
TFT in accordance with the taper by the resistan ce, 

wherein an edge of the first conductive film extends over an edge of the second 
conductive film. 

wherein a side edge portion of th e semiconductor film is provi ded between the edge 
of the fir st conducti ve film and the edg e of the sec ond conductive film. 

6. T he evaluation method of the TFT according to Claim 5. characterized in that the 
first conductive film having the ta per is formed fr om a TaN film an d the secon d conductive 
film having the taper is formed from a W film. 

7. An evaluation method of a TFT characterized bv 

a step of forming a TEG and the TFT over a same substrate, each having a gate 
ekgtCDdeJ hat is laminated with a first conductive film and a second conductive film over a 
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semiconductor film 

a step of measuring resistance of the low concentration impurity of the first TEG: 

a step of measuring resistance of the channel forming region of the second TEG; 

a step of measuring resistance of th e impu rity region of the third TEG: 
estimating impurit y concentrations of the low c oncentration impurity region, the channel 
forming region and the impurity region in the TFT by the resistance, 

wherein the TEG includes the first TEG fanned to be provided a side edge portion of 
the semi conductor fi lm between an edge of the first conductive film and an edge of the 
second co nductive film. 

wherein the second TEG formed to be extended an edge of the second conductive 
fihn over a side edge portion of the semiconductor film, 

wherein th e th ir d TEG formed not to be exten ded an edge of the first conductive film 
over a side ed&e_portion of t he semiconductor film 

8. Th e jgyM ^ m = MsMJ : ^^m^^^dJn = ^ M : ^ 

pluralityjpf the first to the third T EGs ar e provided. 

9. T h e evalua tion method of the TFT according to Claim 7 T c haracter ized in that the 
first conductive film is formed from a TaN film and the second condu ctive film is formed 
from a W film. 

10. Th e_^yaluat ion method of the TFT according to Claim 7. characterized in that edges 
of the first conductive film and the second conductive film have a taper. 

11. T he evaluation method of the TFT according to Claim 1, characterized in that in the 
TEG, a correlation of the resistance and an overlapping position of the first conductive film or 
the second conductive film and the semiconductor film is obtained 

12. The evaluation method of the TFT according to Claim 2. characterized in that in the 
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TEG T a correlation of the resistance in the TEG and an overlapping position of the first 
conductive film or the second conductive film and the semiconductor film is obtained. 

13. The evaluation method of the TFT according to Claim 4. characterized in that in the 
TEG, a correlation of the re sistance in the TEG and an overlapping position of the first 
conducti ve film or the second conductive film and th e semicon ductor film is obtained. 

14. The evaluation method of die TFT accord ing to Claim 5. characterized in that a 
correlation of the resistance in the TEG and an overlapping position of the first conductive 
film or the second c onductive film and the semiconductor film is obtained. 

15. The evaluation method of the TFT according to Claim 7. characterized in that a 
correlation of the resistance in the TEG and an overla pping positio n of the firs t conductive 
film or the second conductive film and the semiconductor film is obtained. 

16. T he evalua tion method of the TFT according to Claim K ch aracterized in that thg 
TEG has a test elem ent for measuring resistance of a low concentration i mp urit y reg ion. 

17. The evaluation method of the TFT according to Claim 2, characterized in that the 
TEG has a test element for measuring resi stance of a low concentration impurity region. 

18. T he evaluation method of the TFT acco rding to Claim 4. ch aracterized in that the 
TEG has a test element for measuring resi stance of a lo w concentration impurity region. 

19. The evaluation method of the TFT accordin g to C laim 5. characterized in that the 
TEG has a test element for measuring resistance of a low concentration impurity region. 



20. The evaluation method of lbs TFT acc ording to Claim 7. characterized in that the 
TEG has a test element for measuring re sistoll£fi-flf a low concentration impurity region. 
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21. A method o f manufacturing a semiconductor device characterized bv having a TFT 
manufactured bv using the evaluation method as recited in Claim 1 

22. A method of manufacturing a semiconductor device characterized bv having a TFT 
manufactured by using the evaluation method as recited in Claim 2. 

23. A method of manufacturing a semi conductor device characterized bv h aving a TFT 
manufactured b y us in& the eva lu ation me thod as recited in Claim 4. 

24. A method of manufacturing a semiconduc tor device c haracterized bv having a TFT 
manufactured bv using the evaluation method as reci ted in Claim 5. 

25. A method of manufacturing a semiconductor device characterized bv having a TFT 
manufactured bv using the evaluation me thod as reci ted in Claim 7. 

26. A method of manufacturing a semiconductor dev i ce including a TFT i ncUlding _a 
semiconductor film having an im purity region formed over an insulating substrate, and a gate 
electrode formed ov er the sem iconductor film bv using a mask, characterized bv 

fo rming a TEG having impurity regions in a plurality of regions on the insulating 
substrate. 

calculating misal ignment of a mask of the TEG before and/or after an activation step 
of the TFT, and 

calculating shrinkage or expansion of the substrate bv the calculated misalignment of 
the mask. 

27. A method of manufacturing a semiconductor device including a TFT including^ 
semiconductor film having a low concentration impurity region and a high concentration 
impurity region for med oven an insulating substrate, and a gai£_el,ec trode formed over the 
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semiconductor film bv using a mask so as to overlap the low concentration impurity region, 
characterized bv 

forming a TEG havin g a low co ncentration impurity region and a high concentration 
impurity region in a plurality of regions on the insulating substrate. 

calculating misalignment of a mask of the TEG before and/or after an activation step 
of the TFT, and 

calculating shrinkage or expansion of the substrate bv the calculated misalignment of 
the mask. 

28. An article characterized in 

that a TEG and a TFT over a same substrate, having a gate electrode over a 
semiconductor film which is formed so as to have a low concentration impurity region 
overlapping the gate electrode. 

29. An article characterized in 

that a TEG and a TFT over a sa me s ubstr ate, hav ing a Rate electrode lamina ted w ith 
v a first conductive film and a s econd conductive film over a semiconductor film which has a 
low con ce ntration im purity reg ion overlappin g the .gate electrode, 

wherein an edge of the first conductive film extends over an edge of the second 
conductiv e film, 

wherein a side edge portion of the semiconductor film is provided between the edge 
of the fir st conductive film andihe edge of the second conductive film. 

30. The article according to Claim 29. characterized in that the first conductive film is 
formed from a TaN film and the second conductive film is formed from a W film. 

31 . The arfckk. according to Claim 2 8 characterized bv including a gate electrode having 
a taper over a semiconductor fi lm which has a low concentration u^ iriflL^ 
the^ale^iecjrode^ 
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32. T he article according to Claim 29 characterized bv including a pate elec trode having 
a taper over a semiconductor film which has a low concentr ation impurity re g ion overlapping 
the gate electrode. 



33. A program for controlli n g a dosage for operating a computer that controls a quantity 
of impuri ties to be added of a TFT provided over a same substrate as a TEG 

as operation means for obtaining a resistance distribution of the TEG. 

as means for memorizing a manuf acturing condition of a TFT or a desig n condition 
of a device. 

as means for judging an quantity of impurities to be added based on the means for 
memorizing, and 

as means fo r setting a dop in g a pparatus of quantity of impurities that is obtained 
from the me ans for memorizin g. 



34. A program for controlling a dosage for operating a com p uter that controls a quantity 

of impuri ties to be ad ded of a TFT that has a gate electrode for med b y u sin g a mask and that 

is provided over a s ame substrate as a TEG 

[Brief Description of the Draw^ingsl as operation m eans for obtaining a resistan ce 

distributio n of the TEG bv making operation of a misalignm ent of the mask. 
[FIG. l] A figure showing a TEG of the present invention. 

[FIG.2] A figure showing a manufacturing 3tcp of a TEG of the present invention. 
[FIG.3] A figure showing a c o mp u t e r system of the present invention. 
[FIG. 4 ] A figure showing an experimental result of the present invention, 
[FIG. 5] A figure showing an experimental result of the present invention. 
[FIG.6] A figure showing an experimental result of the present invention. 
[FIG.7] A figure showing an experimental result of the present invention. 
[FIG.8] A figure show ing a TEG of the present invention. 

[FIG. 9] A figure showing an evaluation method of misalignment of a ma3k according to the 
present invention. 

asjaieansJ^ 

oJLajdevjce, 

as^meansJCox,^ 
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as means for setting_a_doping a pparatus of quantity of impurities that i s obtained 
from the means for memorizing, 

35. A computer-readable recording medium that records a program for controlling 

dosage for operating a computer that controls a quantity of impurities to be added of a TFT 

provided over a same s ubstrate as a TEG 

as op eration means for obtaining a resistan ce distributi on of the TEG ft 

as means for memorizing a manufacturi ng conditio n of a TFT or a design condition 

of a device. 

as means for judging an quantity of impurities to be added based on the means for 

as mea ns for setting a d oping apparatus of q uantity of impurities that is obtained 
from the m eans for memorizing. 

[Document Name] Abstract 
[Summary] 

3 6 . A^mmp„ule^ 
dosage, ^ 

o peration of a misalignment of the mask. 

device., 

asjcn&ansJCorJ]^^ 
memorizing>-and 

imiTUhejiLeansjfo 
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ABSTRACT OF THE DISCLOSURE 
[Object] — The reliability of a GOLD structure TFT depends on an impurity 
concentration in its gate-overlapped region. Thus, it is an object of the present invention to 
obtain a resistance distribution corresponding to a tapered shape of a gate electrode in a gate- 
overlapped region. [Solving Means] According to the present invention, plural TEGs are 
manufactured as Lov resistance monitors in which mask alignment is misaligned with several 
[im interval to perform a resistance measurement on each of the TEGs. Consequently, a 
resistance distribution corresponding to a tapered shape can be obtained in a channel forming 

region, a gate-overlapped region and a source/drain region. 
[Selected drawing] FIG. 1 
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